i8o             AN ENGINEER'S OUTLOOK

if we were to take a pivoted compass needle, and place
it above or below a bar of soft iron, and slowly turn the
bar round in a horizontal plane. We are to think of the
bar as having no appreciable magnetic hysteresis, so that
in every position it is the induced effect only with which
we have to do. What will be the nature of the deviation ?
When the bar points north, and again when it points
south, there is no deflection of the needle, for though the
magnetism of the bar is then at its strongest, the field
due to it is in line with the undisturbed earth field. Also
when the bar points east or west there is no deflection, for
the bar then takes up no magnetism. But between these
points, namely, when the bar is pointing NE., SE,, SW.,
or NW., the deflection is at its maximum. So in a ship's
compass this error, due to the purely transient magnetism
induced by the horizontal component of the earth's field,
has its maximum on these four courses, once in each
quadrant, and for that reason it is called the quadrantal
error.

It is due, as we have seen, to the ship's being a long
body, extending fore and aft, and it is corrected by
balancing this excess of fore and aft iron by other iron,
placed quite near the compass and on either side of it.
The two balls which you see on the side of the Kelvin
binnacle are the correctors for quadrantal error. They
are adjusted in the first place by selecting a suitable size
of ball, and then placing them nearer to or further from
the compass until on swinging the ship the quadrantal
error disappears. The possibility of correcting the quad-
rantal error in this way had been pointed out by Airy
as early as 1840 ; but with the old form of compass card
and needles it could not be done, because of the excessive
length and large magnetic moment of the needles. To
apply the method to a compass of the old pattern would
have needed globes of impracticable size, not a few inches